clearances were then performed, after which one of the protocols described below was followed.
Protocol I. Intravenous infusion of catecholamine and aortic clamking. In seven dogs, following completion of the control clearance periods, either epinephrine (5-6 pg/min) or norepinephrine (I 2-4 6 pg/min) was infused continuously intravenously.
Simultaneously, as arterial blood pressure increased, the aortic clamp above the right renal artery was tightened an amount sufficient to maintain the mean renal arterial blood pressure at the previous control value (&3 mm Hg). By this means, the effects of epinephrine and norepinephrine on renin secretion and renal function were studied with mean renal arteriaI blood pressure as a constant.
Further clearances were performed ao-go min after beginning the catecholamine infusion. After completion of this second group of clearances, one of two procedures was followed: r) the cate-cholamine infusion was stopped, the aortic clamp released, and additional clearances performed 25-40 min later; 2) the catecholamine infusion and aortic clamping were continued, osmotic diuresis was induced, and Additional clearances performed 25-40 min later, but never more than go min after the catecholamine infusion had been started. The osmotic diuretic used was either mannitol, 300 mM/liter at 5-10 ml/min, or sodium sulfate, IOO-I50 mM/liter at 10 ml/min.
Protocol 2. Renal nerve stimulation.
After completion of the control clearances, the right renal nerves were stimulated via loop electrodes around the renal artery. Square-wave impulses were delivered using a Grass SM 6 stimulator.
The Analytical methods for creatinine, PAH, and sodium have been described previously (6). The method used for determination of plasma renin concentration is indirect and has been described in an earlier paper (7). Briefly, 5 ml of renal venous or +moral arterial plasma was acidified to pH 5. I, incubated at 37 C for 3 I min, saturated with NaCl and acidified to pH 2 or lower, and extracted with normal butanol. The butslnol was evaporated and the residue dissolved in I ml distilled water. This solution was then bioassayed for pressor activity in rats given pentobarbital, pentolinium, and Dibenzyline.
The Moreover, in none of these experiments was the decrease in renal plasma flow large enough to account for more than a fraction of the observed increase in renal venous pressor activity. As was also true for the increased renin secretion which occurs during acute reduction of renal arterial pressure (7) However, the ability of osmotic diuretics to inhibit the increased renin secretion resulting from these procedures is suggestive evidence that the stimulus for renin secretion is not a direct result of sympathetic stimulation of the juxtaglomerular apparatus, but rather an indirect result of alterations in renal function. It is also unlikely that the input is either RPF or afferent arteriolar pressure per se, since the diuretics produced no significant changes in either RPF or GFR in these experiments.
The data are consistent with the theory proposed previously (7), that renin secretion is controlled by an intrarenal factor responsive to the resul tant of sodium filtration and proximal reabsorption, and that this factor is prob iably the sodium concentration, osmolality, or flow rate of macula densa fluid. Thus, under the conditions of these experiments, in the nondiuresing dogs, catecholamines
